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1) South African Patent Application Nc. 2000/0887 
accompanied by a Provisional Specification was filed at 
the South African Patent. Office on the 23 February 
2000, in the name of Potchefstroom University for 
Christian Higher Education in respect of an invention 
entitled: "Drive circuit and method for roosfet". 
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provisional specification and drawings filed with South 
African Patent Application No. 2000/0887. 
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INTRODUCTION AND BACKGROUND TO THE INVENTION 

This invention relates to a circuit and method for improving the switching 

speed of Field Effect Transistors (FET's), more particularly power FET's. 

Capacitance inherent in transistor junctions limits the speed at which a 
voltage within a circuit can switch, owing to finite driving impedance or 
current. It is generally accepted that reducing the source impedances and 
load capacitances and increasing the drive currents within a circuit will 
improve switching times. It is also well known that the Miller effect can 
dominate high frequency performance of an amplifier driven by 
moderately high source impedance. 

Prior art indicates a number of methods of alleviating the Miller effect in 
high frequency transistor switching circuits each functioning to reduce 
source impedance or reduce feedback capacitance, or both. Aside from 
this, the use of a simple ground-based amplifier alone (if the driving 
impedance is low enough) and the use of tuned circuits at the input and 
output of an amplifier reduces the undesirable effects of interelectrode 
capacitances. 

Even with such improvements a MOSFET such as an IRF740 MOSFET 
typically switches through 200 volts in approximately 27ns at a peak 
current of 10 ampheres. 
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OBJECT OF THE INVENTION 

It is an object of the present invention to provide a circuit and method for 
improving the switching time of FET's. 

SUMMARY OF THE INVENTION 

According to the invention there is provided a switch circuit for a field 
effect transistor (FET), the circuit comprising: 
charge storage means; 

switching means connected between the charge storage means and 
a gate of the FET; 

the switching means being operative to deposit charge from the 
storage means onto the gate, thereby to improve the rise-time of a 
signal in a drain-source circuit of the FET. 

With appropriate voltages at the gate, the switching means may also be 
operative to drain charge from the gate onto the charge storing means, 
thereby to improve the switching time of a signal in the drain-source 
circuit of the FET. 

The switching means may comprise a SIDAC. 



The charge storage means may comprise a capacitor. 



The circuit may be built up from discrete components packaged in 
separate packages alternatively it may be packaged in one package. 
Further alternatively, the circuit may be integrated on a single chip. 

Further according to the invention there is provided a method of operating 
a field effect transistor (FET) comprising the steps of applying charge of 
one polarity on a gate of the FET to drive it beyond a gate threshold 
voltage, before onset of conduction in a drain-source circuit of the FET. 

Further according to the invention the method may also include the step 
of applying charge of an opposite polarity to the gate, to drive it below 
the gate threshold voltage, before conduction in the drain source circuit 
decreases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described, by way of example only, with 
reference to the accompanying drawings wherein: 

figure 1 is a schematic diagram of a circuit according to the 
invention; and 

figures 2(a)(b) and (c) are graphical representations of current as applied to the 
gate; gate voltage changes resulting from the combined effect of 
gate current and the onset of drain-source switching; and the 
resulting drain-source current, respectively. 



DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 



Referring to figure 1, a circuit according to the invention implementing a 
method according to the invention for decreasing the switching time of a 
power, field effect transistor is schematically illustrated and referenced 
5 10. 

A periodic voltage is applied across a capacitor 12, in parallel with a 
SIDAC 14 and a MOSFET 16, such as an IRF740. Initially, during a first 
half cycle, the voltage supplied at the input 1 7 is insufficient to switch 

10 the SIDAC 1 4 on and the capacitor 12 is hence charged up. When the 
supplied voltage reaches the threshold of the SIDAC 14 it switches on, 
resulting in a closed circuit from the capacitor 14 to the gate 18 of the 
MOSFET 16, partially discharging the capacitor 12 and hence charging 
the gate 18. The result is that a charge will now be shared between the 

15 capacitor 12 and the gate 18, so that some voltage, preferably above the 
gate threshold voltage relative to ground, is applied to the gate. 

A time diagram of the resulting currents and voltages as measured at the 
gate 1 8 of the MOSFET 16 relative to ground potential is shown in figure 
20 2. As shown in figure 2(a) the current that discharges from the capacitor 

12 through the SIDAC 14 is applied to the gate 18 of the MOSFET 16 
slightly prior to the onset of current flow l d in the drain-source circuit 20 
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of the FET 16. As a result of the current from the capacitor, the voltage 
on the gate exceeds the threshold voltage 22 by a sufficient amount. 

Using this method, the gate voltage may for short intervals be driven 
approximately three to four times beyond the maximum threshold rating 
of some MOSFET's 16 without destroying the device. 

Similarly, when during the other half cycle the gate voltage exceeds the 
reverse threshold of the SIDAC 14 and current is conducted in the 
opposite direction, the gate voltage of the MOSFET 16 drops to below 
the threshold voltage of the MOSFET 16 shortly after the charge 
dissipates from the gate 18 of the MOSFET 16. As a result, the MOSFET 
16 will turn off and the drain current will no longer flow. 



It has been found that with the circuit of figure 1 a resulting voltage 
signal in the drain-source circuit of the FET switches on and off through 
200V within about 3 to 5 ns. 



It will be appreciated that a number of variations in detail on the circuit 
and method according to the invention are possible without departing 
from the scope and or spirit of this disclosure. 
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